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Space geodesy and classical astrometry have much in common:

SAME MOTIVATION:

Study the interior properties of celestial objects

Try assessing their formation and long term evolution

Provide orbit/ephemeris useful for the whole astronomic community

SAME ASSET:

Radio-science is mandatory for the success of any misson

There always is a camera…

àWe are here anyway!



Unknown parameters are obtained by comparison of the modeled position with real ones 
using least square fit

Integration of equations of motion

Simultaneously with the variationnal equations

Space geodesy and classical astrometry have much in common:

SAME METHODOLOGY:

+	GR



• Orbit:

S/C have polar orbit while SAT have equatorial orbits

à SAT and S/C are sensitive to different harmonics of the primary’s gravity field

• Modeling/data treatment:

S/C data are regularly splitted into arcs (wheel off loading, drag pressure…) while
SAT= 1 arc

à S/C will be useful for short term dynamics (gravity fields, mutual perturbations…)
while SAT will be useful for long term dynamics (tidal effects…)

• Observation accuracy is way different:

Astrometry: typically few km to few hundred of km
Geodesy: few meters to few km

With few significant differences:

There is a huge complementarity!



Example of the Mars system 



Example of the Mars system 

Pretty good agreement since decades!

Estimation of Phobos tidal acceleration over time (Jacobson 2010):

Konopliv et al. (2011) 
provides k2=0.164 +/- 0.009

Estimation of Mars Love number over time (Konopliv et al. 2011):



Lainey et al. 2009 determined Io’s tidal dissipation to be: k2/Q =0.015 ± 0.003

One can compare this value with the ones derived from IR emission

Dirkx et al. 2016, 2017 showed that astrometry of Io will be mandatory to properly
benefit of Juice tracking data when in orbit around Ganymede (Laplace resonance
issue)

Example of the Jovian system:



Telesto-ISS/Cassinik2=0.390 +/- 0.024 (Lainey et al. 2017)

Example of the Saturnian system:

Determination of Saturn’s k2/Q

(Lainey et al. 2017)

Determination of Saturn’s k2

Made possible thanks to astrometric long time span!

Made possible thanks to the presence of four Lagrangian satellites!



Conclusion:

• Space geodesy and classical astrometry are extremely complementary

• Both discipline evolve fast with significant technological improvement

• Cassini mission provided excellent results with astrometry as this was part of the 
mission right from the beginning

• Increasing scientific exchanges, especially in the context of further space mission 
would benefit to everyone!


